Both Gimap5 and the diabetogenic BBDP allele of Gimap5 induce apoptosis in T cells.
Gimap5, a member of the GTPase of the immunity-associated protein family (Gimap), regulates T cell survival. A strong indication of this is found in the diabetes-prone BioBreeding rat (BBDP), where a frameshift mutation in Gimap5 results in T-cell lymphopenia. We have investigated the function of human Gimap5 in T cells. We found that reduction of Gimap5 by RNA interference in Jurkat cells did not affect the number of apoptotic cells whereas transient over-expression of Gimap5 resulted in a major increase in the number of apoptotic cells. The same effect of over-expression was found in naive human T cells purified from blood but not in activated human T cells. This suggests that the apoptosis-inducing effect of Gimap5 over-expression is dependent on the activation status of the cells. Since the apoptosis-inducing effect of Gimap5 was contrary to the expected function of Gimap5 based on the phenotype of BBDP rats, we over-expressed rat wt Gimap5 and Gimap5 with the mutation found in BBDP (Gimap5-lyp). Both versions of rat Gimap5 induced apoptosis when expressed in the rat T-cell line C58(NT)D.1.G.OVAR.1, however, Gimap5-lyp greatly exacerbated cell death. Finally, we detected the subcellular localization of Gimap5 to be at the endoplasmic reticulum and by quantitative PCR, we found that endogenous Gimap5 mRNA is up-regulated in activated T cells.